C1 Inhibitor Limits Organ Injury and Prolongs Survival in Swine Subjected to Battlefield Simulated Injury.
Complement system activation is recognized as a deleterious component of the mammalian physiological response to traumatic injury with severe hemorrhage (TH). Female Yorkshire swine were subjected to a simulated austere prehospital battlefield scenario. Each animal underwent controlled hemorrhage of 22 mL/kg at 100 mL/min rate for approximately 10 min followed by soft tissue injury, femur fracture, and spleen injury. Subsequent blood loss was uncontrolled. Twenty-eight minutes postinjury the animals were randomized into treatment or no treatment with recombinant human C1 esterase inhibitor (C1INH) (500 IU/kg, n = 11) and into receiving or not permissive hypotensive resuscitation (n = 14) with infusion of 45 mL/kg lactated Ringer's solution (2× blood lost). Observation and animal maintenance continued for 6 h at which time the animals had either expired or were euthanized. Heart, lung, and small intestine tissue samples were collected. Pharmacokinetic, hemodynamic, and metabolic parameters as well as survival time, plasma complement activity and tissue deposition, cytokine levels, and tissue injury were determined. We found that administration of C1INH protected tissues from damage, reduced the levels of inflammatory cytokines, and improved blood chemistry. Immunohistochemical analyses revealed that C1INH administration following TH markedly reduced complement activation and deposition in tissues. Importantly, C1INH administration prolonged survival of animals particularly in those which received resuscitation fluid infusion. Our data urge early administration of C1INH to limit organ damage and prolong survival of those injured in the battlefield.